In this article, we present a fractional model of the damped Bergers' equation associated with the CaputoFabrizio fractional derivative. The numerical solution is derived by using the concept of an iterative method. The stability of the applied method is proved by employing the postulate of fixed point. To demonstrate the effectiveness of the used fractional derivative and the iterative method, numerical results are given for distinct values of the order of the fractional derivative.
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then the new fractional derivative discovered by Caputo and Fabrizio is explained and presented as:
In the above equation M(β) denotes the normalization function, which satisfies the property M(0) = M(1) = 1 [1] . The derivative can be reformulated as given below when
(2) The Eq. (2) takes the below form
as stated by the authors [14] . Moreover,
The authors of [2] proposed the associated integral of the new Caputo derivative of arbitrary order as described in the following manner. Definition 2. The fractional order integral of the function ϕ(t) of order β, 0 < β < 1 is expressed as [2] 
Eq. (5) further yields
The above result gives an explicit formula for
Further, the authors of [2] suggested that the new fractional derivative of order 0 < β < 1 defined by Caputo and
Fabrizio can be redefined in view of the above discussed relation as
Here we give some important theorems and important properties of new fractional derivative that will be employed in the present article. Theorem 1. [1] Consider the function ϕ(t) given by ϕ s (a) = 0, s = 1, 2, ..., n then for the new Caputo-Fabrizio derivative of fractional order we have,
For proof see [1] . Theorem 2. [14] The fractional derivative defined by Caputo-Fabrizio with the following ordinary differential equation
gives a non-trivial solution for 0 < β < 1. For proof see [14] .
Theorem 3. [1] The Laplace transform of the new fractional derivative of a function ϕ(t) defined by Caputo and Fabrizio is expressed as
L (︁ CF 0 D β t )︁ [︀ ϕ(t) ]︀ = M(β) sφ(s) − ϕ(0) s + β(1 − s) ,
whereφ(s) indicates the Laplace transform of the function ϕ(t).
For proof of this theorem see [1] .
Fractional model of the damped Bergers' equation with Caputo-Fabrizio derivative
The damped Bergers' equation arises in fluid mechanics, gas dynamics, traffic flow and nonlinear acoustics among other fields. Along with the initial condition, it is presented as ∂u ∂t
where u(x, t) is a function of two variables x and t indicating the displacement; x is a space variable, t is a time variable and λ is a constant. The damped Burgers' equations has been studied by several researchers such as Babolian and Saeidian [27] , Fakhari et al. [28] , Inc [29] , Song and Zhang [30] , Peng and Chen [31] and others. The fractional generalization of the damped Bergers' equations is investigated by Esen et al. [32] . A recent study carried out by Hristov [33] showed that the Cattaneo constitutive equation with Jeffrey's fading memory naturally results in a heat conduction equation having a relaxation term interpreted by the Caputo-Fabrizio time derivative of fractional order. This paved the way to see the physical background of the newly defined Caputo-Fabrizio derivative having non-singular kernel in scientific fields. Therefore, we replace the first order time-derivative by the newly introduced derivative of fractional order in Eq. (10), this converts it into the nonlinear fractional damped Burgers' equation written as 
On simplifying, we get
(15) Next, employing the inverse LT on Eq. (15), it yields
Then, the recursive formula is expressed as
and u n+1 (x, t) = un(x, t)
Thus, the solution of Eq. (12) 
whereũn indicates a restricted variation satisfying δũn = 0 and
denotes the fractional Lagrange's multiplier. Next, we establish the following result. Theorem 5. Suppose T be a self-map described in the following way
where f , g and h are functions arising from L
Proof. Firstly we show that T has a fixed point. In order to derive this result, we assess the succession for (n, m) ∈ N × N.
Now applying the norm on both sides of Eq. (23) and without loss of generality, we get
Using the property of the norm in particular, the triangular inequality, the R.H.S. of equation (24) is converted to
Since un(x, t), um(x, t) are bounded functions, two distinct constants can be obtained A, B > 0 such that ∀ t
Next, using Eq. (26) in Eq. (25), we arrive at the following result
where f , g and h are functions of L
. Therefore, the nonlinear T-self mapping attains a fixed point. Now, we verify that T fulfills the conditions in Theorem 4. Suppose Eq. (27) be held, hence substituting 
Numerical simulations
In this section, we investigate the numerical simulations of the special solution of Eq. (12) 
Conclusions
The Caputo-Fabrizio fractional derivative has many important qualities. For instance, at distinct scales it can illustrate matter diversities and configurations, where in local theories these clearly cannot be controlled. We exerted this new derivative to adapt the damped Burgers' equation. By using an iterative scheme we have derived the solution of the equation. In order to show the stability of the iterative technique we applied the theory of T-stable mapping and the postulate of fixed-point. We presented some interesting numerical simulations for distinct values of β and λ = 1. The outcomes demonstrate that the new fractional order derivative can be used to model various scientific and engineering problems.
